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HBY-1012 Seat No._
B. Sc. (Sem. IV) Examination

April/May-2015
CC-MATH -402 z Mathematics

(Aduanced Linear Algebra)

Time : 3 Hoursl [Total Marks : Z0

Instructions : (1) There are four questions and all
questions are compulsory.

(2) Figures in the right side indicate the
marks of question.

1 (a) Prove that g
A square matrix A is invertible if and only
if the corresponding linear transformation ?
is non-singular.

OR
(a) If A and B ate n x n invertible matrices g

then prove that AB is invertible and

\Au)-' = R-I A-t.
(b) Attempt any two : lz

(1) Solve the system of equations :

x-y+z=0
2t+ y -32 --0

-x+y+22=-l
(2) Determine the rank of matrix

f r z -1 ol
A-l-r 3 o _oi

L2 13,2)
by row reduction method.
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fr o ol
(3) If A=lo r ol and

lo o r.l

n, = {(r, r, r), (r, o, o), (0, 1, o)}

n, =l(.r, z,:), (r, -r, r), (2, r,r))

are ordered basis of vector space R3 then

find a linear transformation f : R3 -+ R3

such that l=lr : nr, nrl.

2 (a) Define Bilinear form which of the following 8

/ defined l?2 are bilfuiear form ?

G) .f \v'T)= xrt2-x2t1

(ii) f (;, t) = (-'r - !1)+ x2!2

where v;=(r,,f ) and /=(1,yr)e R2.

OR

(a) Let V be a n-dimensional vector space and 8

B =l\,tr, .... tn]; be an ordered basis of V

then for any ord.ered set 5'={4,,ar,..... ,ar,} of

n-scalars 1 a unique linear functional / on

Vsuch that f (r,)=", where i =1,2...........,n.
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O) Attempt any two : t2
' (1) tr'ind dual basis from the basis

{(r, - r,l), (0, r. -r). (0,3. - 2)}

(2) If Q and ry are two bilinear form on

vector space v(,t) and f :vxv -+ k defined

/(r,v)={(r).y(r), then show that / is
a bilinear form on y.

(3) By using Gramm Schmitz's process obtain
the orthonormal basis from the basis

ft-r, r, r), (r, - r, r). (r, r, -r )).

3 (a) State and prove Cayley-Hamilton theorem. 8

OR
(a) Prove that eigen vector of symmetric linear

map corresponding to different eigen values
are perpendicular to each other.

&) Attempt any tn o : 12

(1) Find fhe minimal polynomial for matrix
f-t .4 sll-ln=|, 4 _ll
is 7 -41

(2) Find eigen r"l'rr"* und correspond.ing

[rrr]
eigen vectors of matrix l=ll t tl.

11 I 1l
(3) Find characteristic equation of mat ix

lz -1 rl
A=l_t 2 _11.

Ir -r 2l
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4 Attempt any three :

(1) State and prove Schwartz's inequality.

(2) Define :

(l) Inner product space

(ii) Eigen values and Eigen vectors

(iii) Minimal polynomial.

(3) Prove that the orthogonal set of vectors in
innerproduct space is linearly independents.

(4) If T:R'-->R'

r(e, ) = (r, - r). z'(e2 ) = (-2. zJ,r (e \)= p. s)

8r ={(L -r,o). (0,r, -r), (-t,0. t)}

B2=(r,1),(-2,s)) are basis of R3 and R2

respectively. Then find lr, ar, arl

(o If ? ie invertible and 1, is an eigen value of

?, then show that l-l is eigen value of r-l'

10
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